ABSTRACT
Introduction

22
The global demand of concrete is increasing with the increasing need for constructions.
23
Ordinary Portland cement (OPC) has long been used as the traditional binder for concrete.
24
However, alternative binders utilising industrial by-products are required in order to reduce 25 the carbon footprint of concrete. It is known that about one tonne of carbon dioxide is 26 emitted into atmosphere in the production of one tonne of cement. Geopolymer is an Results of the ongoing studies on various engineering properties [8] [9] [10] [11] the distribution of temperature inside a wall exposed to fire on one side will be different from 107 that exposed to fire on both sides. This paper presents a study on the damages and residual 108 strength of reinforced fly ash based geopolymer concrete panels exposed to standard ISO 834
109
[21] fire which is commonly used for testing of building materials. OPC and geopolymer 110 concrete panels were exposed to fire on one side for two hours and then cooled down to 111 normal temperature. Cracking and spalling damages in the two types of concrete specimens 112 were inspected and the post-fire strengths were determined using compression tests. The The test panel specimens were 500 mm × 500 mm in size. Three OPC concrete panels and 
Method of testing
179
The specimens were exposed to fire at 28 days after casting. concrete specimens were exposed to fire in the same way. The fire in the furnace was 187 controlled to achieve the heating rate recommended in the standards for fire test of building 
194
The temperature of the air inside the furnace was measured by an in-built thermocouple in can be said that the heat transfer rate of fly ash geopolymer concrete is generally higher than
243
OPC concrete when exposed to the high temperature heat of fire.
245
Damage of test specimens by cracking and spalling
246
The typical cracks developed on the fire exposed face of the OPC concrete panels after 2 to the presence of high iron content of the fly ash used to make the geopolymer concrete. As 260 the distance increased from the fire exposed face inside the specimen, the redness gradually 261 decreased with the decrease of temperature. Table 3 .
296
The original load capacity of each panel before exposure to fire is calculated by using The mean cylinder compressive strength corresponding to each panel is given in the Table 3 . smaller temperature differential has caused relatively less internal damage in the geopolymer 327 concrete panels. It was shown in the previous study [20] that the residual strengths of 328 cylinder specimens exposed to ISO 834 fire for 2 hours was 17% and 12% for geopolymer 
